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Abstract Patella baja is a rare condition that can result

from conditions involving trauma around the knee. Risk

factors are believed to include scar tissue formation in the

retropatellar fat pad, extensor mechanism dysfunction, and

immobilization in extension. Early recognition and

aggressive treatment are critical components in minimizing

long-term disability. We present a case report of a woman

with a fracture of the femoral diaphysis who underwent

retrograde placement of an intramedullary nail. Subsequent

followup revealed development of patella baja with resul-

tant disability. The diagnosis was made late and the

treatment was ineffective. Although patella baja has been

reported in trauma around the knee, causative factors

include retrograde femoral nailing. We believe early rec-

ognition and institution of treatment are important.

Introduction

Since its introduction as a treatment for femoral shaft

fractures, retrograde femoral nailing has become increas-

ingly popular. Studies report high union rates, low

incidence of malunion, and postoperative function that in

some series equals that of other treatments [25, 26, 29, 34].

We present a case of patella baja after retrograde femoral

nailing. Patella baja has been associated with injuries and

surgeries around the knee, especially those that may pro-

mote scar tissue formation in the peripatellar tissues,

impede range of motion, and interfere with extensor

mechanism function [1–5, 8, 10, 16, 20, 27, 28, 30–32, 35,

39]. Treatment of patella baja is difficult but early recog-

nition and intervention seem to improve outcomes

compared with the natural history of this condition [24]. It

is a potential source of considerable knee dysfunction.

Despite its association with other surgeries around the

knee, we are unaware of any previous connection between

retrograde femoral nailing and patella baja.

Case Report

A 38-year-old woman was injured in a high-speed, head-on

motor vehicle collision. She sustained a traumatic brain

injury, first rib fractures with bilateral pneumothoraces, and

bilateral, closed femoral shaft fractures (Fig. 1). She was

admitted to a tertiary Level I trauma center. After resus-

citation and placement of an intracranial pressure monitor,

she was taken to the operating room for stabilization of her

femur fractures. She underwent closed, antegrade nailing

of her left femur through a piriformis fossa starting point

(Fig. 2A). After this procedure, her right femur fracture

was treated with closed, retrograde nailing (Fig. 2B).
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A medial parapatellar approach was described in the

medical records from the time of initial nail placement. The

reasons for the two choices of nail approaches were not

clear from her medical records. No mention was made of

any knee injury on either side. She later denied any history

of knee injury or knee dysfunction before the injury.

After her acute care hospitalization, she received 6

weeks of inpatient rehabilitation. After her discharge, she

returned home, across the country from the treating center.

She continued with outpatient care and physical therapy.

Before her accident, she had been an avid runner,

competing in marathons on a regular basis. Her physical

therapy program focused on regaining range of motion and

strength in her lower extremities and general conditioning.

Despite almost 1 year of supervised physical therapy, the

patient continued to experience activity-related pain in the

right knee and left hip. She presented to the senior author

(JCK) for an opinion regarding her left hip and right knee

pain.

On physical examination, she exhibited a right antalgic

gait with a stiff knee during ambulation. Her right knee

range of motion was from full extension to 120� flexion.

However, flexion beyond 90� was accompanied by con-

siderable pain and guarding. Her left knee range of motion

Fig. 1A–B Preoperative anteroposterior radiographs of the (A) right and (B) left femurs show the midshaft fracture.

Fig. 2A–B Postoperative anter-

oposterior radiographs of (A)

the left femur show the fracture

and antegrade nail in place, and

(B) the right femur with the

fracture and retrograde nail in

place.
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was 0� to 140�. Her right patellar mobility was markedly

decreased. Her right patellofemoral joint was tender with

marked crepitus on range of motion. She had right quad-

riceps atrophy, which was obvious when compared with

her left side. Her left hip was mildly irritable with range of

motion that was symmetric to her right. She had a snapping

sensation, accompanied by pain, with rotation.

Radiographs were obtained of both femurs. Findings

included healed femoral fractures with no evidence of

hardware complications. The lateral views of the knees

revealed an Insall-Salvati ratio of 0.45 on the right versus

1.0 on the left (Fig. 3). This difference also could be seen

on the Merchant’s views of both knees (Fig. 4). Her initial

postoperative radiographs (Fig. 5) revealed an Insall-

Salvati ratio of 1.0 in the right knee [15].

The patient underwent diagnostic arthroscopy of the

right knee, right femoral nail removal, and open débride-

ment of scar tissue from the patellar tendon and its

surrounding paratenon and fat pad. The arthroscopy

revealed only some thickened synovial lining and retropa-

tellar fibrosis with no other disease. The scar tissue around

the patellar tendon was extensive and was tethering the

tendon, especially on the medial side. This area of maximal

scarring was consistent with the previous surgical scar.

Postoperatively, she participated in an aggressive

strengthening program with emphasis on quadriceps

strength and patellar mobility. After 3 months, she had

Fig. 3A–B Lateral radiographs of the (A) left and (B) right knees at 16 months show Insall-Salvati ratios of 0.45 and 1.0, respectively.

Fig. 4 A Merchant’s view of

both knees show asymmetry of

the patellae in the trochlear

grooves.

Fig. 5 A lateral radiograph of the right knee obtained immediately

after retrograde nailing shows the Insall-Salvati ratio is 1.0
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better motion but still had knee pain with activities

requiring knee flexion.

Because she had continued to experience left hip pain,

she underwent nail removal from the left femur. Her left

hip pain subsequently resolved.

Two years after her initial injury, she continued to report

right knee pain and activity limitations resulting from her

intolerance of limited knee flexion. She was referred for

another opinion. She underwent arthroscopic débridement

of scar tissue around her right patella and lateral retinacular

release. Scar tissue found at the time of débridement was

consistent with the medial parapatellar approach described

in the medical record. Knee range of motion was not

reported by the operating surgeon. Again, the only finding

at arthroscopy that was important was retropatellar fibrosis.

She underwent a prescribed course of physical therapy, yet

noted little improvement. The patient was contacted by

phone 5 months after her arthroscopic débridement. At that

time she reported that she remained unable to run, an

activity in which she was quite active before her accident.

Discussion

Intramedullary nailing has become standard treatment for

the majority of femoral shaft fractures in the skeletally

mature individual [6, 7, 17, 37, 38, 40]. Although initially

popularized using an antegrade technique using a pirifor-

mis fossa starting point [12, 36], other methods of insertion

have been described. Among these is the retrograde

approach with nail insertion at the posterior border of the

trochlear groove [9, 13, 18, 22, 23]. The use of retrograde

femoral nailing has increased, with some reportedly using

it as the preferred treatment for the majority of femoral

shaft fractures. Several series have had reported healing

rates of retrograde nailing that generally are comparable to

those of antegrade nailing [25, 26, 29, 34]. Despite earlier

concerns regarding the use of a starting point that is

intraarticular, studies of knee function after retrograde

femoral nailing have, in many cases, compared favorably

to antegrade approaches [26]. If anything, the conclusions

drawn have led one to believe only minor knee problems

should be expected [19]. However, the sample sizes in

these studies have been relatively small.

Our patient had patella baja develop after retrograde

femoral nailing. The case is unusual because the patient

had bilateral femoral shaft fractures and was treated with

one antegrade nail and one retrograde nail. Because of this

constellation of injuries, she had regular radiographic fol-

lowup of both knees. The side treated with the retrograde

nail developed symptomatic patella baja. Patella baja is a

relatively rare condition that has been associated with other

knee surgeries [1–5, 8, 10, 16, 20, 27, 28, 30–32, 35, 39],

but apparently not retrograde nailing. It especially has been

associated with surgery that involves the patellar tendon

and retropatellar fat pad such as anterior cruciate ligament

reconstruction with patellar tendon autograft. Its cause is

poorly understood, although Noyes et al. and Paulos et al.

described immobilization associated with intraarticular

injury resulting in arthrofibrosis as a major risk factor

[24, 27].

Development of patella baja has been associated with

surgery that disrupts the soft tissue of the envelope around

the patellar tendon. It seems prudent to recommend a

careful surgical technique around the patellar tendon and

retropatellar fat pad to minimize scar tissue formation.

Hemostasis should be maintained and dissection through

the fat pad minimized.

Because decreased range of motion and quadriceps

weakness have been associated with patella baja, early

physical therapy after retrograde femoral nailing should

emphasize knee motion and quadriceps strengthening.

Noyes et al. described progression of patella baja [24].

The initial phase is characterized by transient patella infera

resulting from peripatellar scar tissue formation, including

in the retropatellar fat pad, contracture of the retropatellar

fat pad scar tissue, and quadriceps weakness or malfunc-

tion. This is accompanied by decreased motion. Eventually,

permanent shortening of the patellar tendon occurs, leading

finally to patellofemoral arthrosis. They emphasized the

importance of early diagnosis, within the first 6 months. It

is hoped that diagnosis and intervention within 6 months,

although some of the changes are irreversible, can lead to

improvement in function, decrease shortening of the

patellar tendon, and prevent permanent contracture of this

structure. Initially, physical therapy for knee range of

motion, quadriceps strengthening, and patellar mobiliza-

tion may be effective. More severe cases have benefited

from arthroscopic débridement. Early débridement report-

edly improves patellar height radiographically and

improves function clinically [24]. Once a patellar tendon

contracture has become permanent, treatment is less suc-

cessful and more complicated [24, 27].

Our patient had no history of knee problems. Her only

apparent risk factors for development of patella baja were

the femur fracture and placement of a retrograde femoral

nail, surgery involving her knee, and peripatellar soft tis-

sues. The diagnosis was made late, by which time the

contracture of her patellar tendon was permanent despite

surgical débridement of the scar and lateral retinacular

release. Unfortunately, patella baja is a condition that can

be a source of major disability, and once the condition is

well established, few successful treatment options exist

[11, 14, 21, 24, 28, 33].

New techniques will introduce new challenges. These

include new modes of failure and new types of surgical
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complications. Among surgical complications, there are

problems that are relatively frequent but generally of low

severity. These may include nonunion and malunion, two

commonly measured outcomes of fracture treatment. These

are the types of complications that a relatively small series

can be fairly good at detecting. However, there are com-

plications that have a low incidence but are high in

severity. It is our suspicion that patella baja in this patient

was related to the surgical approach for insertion of a ret-

rograde femoral nail. Thus, it represents a low-incidence,

high-severity complication of retrograde femoral nailing.

This should be considered when deciding among treatment

modalities for femoral shaft fractures. For patients who

undergo retrograde femoral nailing, early rehabilitation

should emphasize knee range of motion, quadriceps

strengthening, and patellar mobility. Patients who do not

progress in these areas should be examined, clinically and

radiographically, for possible development of patella baja.
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